Bioactive novel polypeptide of Anurans skin has a wide range of antimicrobial properties against the infection and tumour cell. Macrophages are known to produce the Nitric oxide (NO) by a variety of cells upon activation. NO produced by the activated macrophages an important mediator for antimicrobial and tumoricidal activity. In-vitro macrophage exposed with medium alone, containing LPS, containing polypepeptides and LPS + polypeptides for 24 h showed enhanced production of NO with respect to control and LPS treated and significant increase in NO production in LPS + polypeptide. Western blot and peR analysis also showed that increased production of protein expression and mRNA expression of inducible nitric oxide synthase (iN OS). These findings suggest that novel polypeptides are potent activating agent for enhanced production of NO through activation of iN OS gene.
Nitric oxide (NO) exhibits an enormous range of important function in the organism. It is synthesized by several cell type in mammalian tissue (1). Nitric oxide has a variety of biological activities including vasorelaxation, neurotransmitter, cytotoxicity and immune response. It is well established that nitric oxide plays an important role in bacteriotoxic and bacteriostatic effect (2) but also can affect the surrounding tissue, suggesting a pathological role of NO for several inflammatory diseases including septic shock, autoimmune disease, and immune-mediated cytotoxic effects (3) . There are three NOS isoforms, includes the neuronal type I isoform (nNOS), the inducible form type II (iNOS), and the endothelial (eNOS) type III (4) . The nNOS and eNOS are constitutively expressed enzymes that are stimulated by increased Ca" concentration. iNOS expression is induced by inflammatory cytokines and toxins and leads to the production of much higher amounts of NO compared to the constitutive enzymes. Nitric oxide released in higher amounts by enzymatically synthesized from terminal guanidino-nitrogen of L-arginine by NO synthase (NOS) that yield L-citruline as co-product (5, 6) .
The synthesis of polypeptides with broad spectrum ofimmunomodulatory (antimicrobial & tumoricidal) in the granular glands present in the skin of Anurans (Frog and Toad) is an important feature of the defense strategy of these vertebrates. The bioactive peptides are released into skin secretion in a holocrine fashion upon stress or injury and protect against invasion by pathogenic microrganism (7, 8) . Many other' mammalian peptides can activate mast cell, including substance P, neurokinin A, calcitonin gene-related peptides, neuropeptide g and neurotensin (9) (10) (11) (12) . Some of these mast cell activating peptides also have immunomodulatory effects on a variety of immune cells (13) (14) (15) (16) . Therefore the aim of the study is to elucidate whether novel frog peptides have any role in macrophage activation and production of nitric oxide, protein expression and mRNA expression and mRNA expression of inducible nitric oxide synthase.
MATERrAL AND METHODS

Tissue extraction
The frog were anesthetized and sacrificed by pithing. Dorsal skin (10 gm wet weight) was removed from 10 adult specimen Rana tigrina chopped into small pieces and incubated in acidified ethanol (ethanol, 0.7M HCI; 3:1 v/v and 8 ml/gm of tissue) for 12 h at 4 DC. Tissue debris was removed by centrifugation (3000 x g, 4 DC, .30 min) and the ethanol was removed from the decanted supernatant prior to lyophilization. Inbred stains of healthy BALB/c mice of either sex at 6-8 weeks of age were used for obtaining peritoneal macrophage (PEC).
Isolation ofmacrophage
Macrophage monolayer was prepared by a standard method. Peritoneal exudates cells were harvested by peritoneal lavage using chilled serum free culture media RPMI 1640 (Hi Media, India). Peritoneal exudates cells (PEC) were added to each of96 wells flat bottom culture plate (Tarson, Culcutta, India). After 2h of incubation at 37°C in a CO 2 incubator non-adherent cell were removed by washing three times with warm culture medium. Approximately 10 5 cells adhered to each well. Macrophages were cultured in complete media for 18-24 h to form a well spread monolayer. In the adherent cell population more than 95% cells were macrophage as determined by morphology, non-specific esterase staining and phagocytosis of latex beads.
Nitrite assayfor estimation ofnitric oxide production
Nitrite concentration in culture supernatants was determined by a microplate assay described by Ding et al. (17) . 50~L1 samples were harvested from the conditioned medium and treated with equal volume of Griess reagent (1% Sulfanilamide, 0.1 % Naphthaleneethylene-diamine dihydrochloride, and 2.5% HlO4) at room temperature for 10 min. The absorbance at 540 nm was monitored with a microplate reader (UV IVIS spectrometer, Lambda 2, Norwalk, Canada). Nitrite concentration was determined by using Sodium nitrite as a standard. The chemicals used for preparation of Griess reagent were purchased from Sigma chemical Co., St. Louis.
Western blotting for iNOS Macrophage (10 5 ) were lysed in ice-cold buffer containing 25mM monosodium phosphate (pH 7.4), 75 mM NaCl, 5 mM EDTA, 1% Triton X-I 00, 100 u g/ml phenylmethylsulfonylfluoride (Merk), leupeptin, 10 ug/ml pepstatin, 20 ug/ml aprotinin, and 10 u g/rnl trypsin (Sigma, St. Louis) inhibitor and centrifuged at 50,000 g for 20 min at 4'C. The cytosolic proteins (6 ug per lane) were separated by 12% SDS-Polyacrylamide gel electrophoresis. Proteins were transferred to nitrocellulose filter and then immunoblotted with a rabbit anti iNOS, polyclonal antibody (Biomol, Hamburg, Germany) at 1:2000 dilution. Anti-rabbit alkaline phosphatase conjugated antibody (gift from Dr. Ramkumar, NIl, New Delhi) was used as a secondary antibody at a dilution of 1:7500. Finally, the blots were incubated with 5-bromo-4-chloro-3-indolyl-phosphatel nitroblue tetrazolium reagent for 5-10 min.
Semiquantitative RT-PCRjor iNOS RNA of confluent grown macrophages, 24 h cell culture, was isolated by using the guanidinium thiocynate method ofChomezynski and sacchi (18) . To determine the RNA concentration the absorption at 260,280, and 320 nm was measured photometrically. Single-stranded cDNA synthesis was carried out 4 ug of total RNA primed with oligo (dT) 12-18 using reverse transcriptase (Pharmacia biotech, India) at 3TC for 60 min. Reactions were stopped by heating for 5 min. at 70°C. iNOS cDNA was subjected to DNA amplification by PCR using 0.5 units if Taq DNA Polymerase (Pharmacia biotech) with oligonucleotide primers complementary to murine iNOS cDNA (MWG-Biotech, Edinberg, Germany) at a final concentration of0.25 u M, Reaction mixture were subjected to the following condition in a PE 2400 DNA thermal cycler (Perkin-Elmer): denaturing at 94°C for 30 s, annealing at 55°C for 35 sand extension at 72 DC for 35 s. After 35 cycles, the reaction mixture was cooled down to 4°C. The primer for iNOS was 5'-CAT AGA GTC ACC AAA ATG GCT CCC-3' (sense) and 5'-ACC AGA GGC AGC ACA TCA AAG C-3' (antisense). The expected product length was 775 bp. As control, we used the following primers for the housekeeping gene beta-actin: 5'-ATG CTG GGA ATG GGT CAG AAG-3' (sense) and 5'-CTC TTT GAT GTCACG CAC GATTTC-3' (antisense). PCRconditions were above with expectation that only 30 cycles were run. The expected product length was 513 bp all PCR reaction were in linear range. Final PCR products were separated on a 1.2% agarose gel and detected by ethidium bromide staining. Semiquantitative estimation was done by comparing mRNA expression of iN OS to beta-actin represented by the amount ofthe PCR product formed.
RESULTS
Dose kinetics of novel peptides on NO production
The effects of five different concentration of novel peptide (50, 75,100, 125 and l50J.l.g/ml) on NO production in macrophage were investigated. The accumulated nitrite, estimated by the Griess method (as described in material method) in the culture medium was used as an index for NO synthesis from these cells. Unstimulated macrophages after 24 h of incubation in culture produced background level ofnitrite (Fig. 1) . When macrophages were incubated with various concentration ofnovel peptide for 24 h significant concentration dependent production ofnitrite was found to be optimum at 125 ug/ml & 150 ug/rnl. 1251lg/ml peptide was taken as standard dose for all three sets ofexperiments. Examining the effect of novel peptide at 125 ug/ml on macrophage viability as determined by the MTT assay indicate that it did not affect cell viability (data not shown).
Effect ofnovel peptides on the production of nitric oxide
Lipopolysaccharides (LPS) activated macrophage cells released large amount of nitrite into the culture medium (19 ± 1.25 nmol nitrite per 25 ...... 10 5 cells within 24 h versus 4 ± 1.00 nmol nitrite for unstimulated control incubation) (Fig.2 ) Macrophage incubated with peptide alone was associated with increase NO production (22 ± 0.95 n mol). LPS that co-stimulated with peptides shows marginal increase in nitrite production with respect to peptide alone (23 ± 1.25 nmol). Induction ofNO production by novel peptide was significant at all concentration tested but optimum at 125 ug/ ml was taken as standard. To determine that novel peptide if interfered with detection of nitrite by Griess reaction or influenced the stability ofnitric oxide we incubated novel peptide (125 ug/ml) with the nitric oxide donor Linsidomine (0.5 mM) for 24h at normal room temperature (data not shown). We therefore conclude that novel peptide does not scavenge NO or interfere with the detection of nitrite by Griess reaction. Fig.3 shows the western blot analysis of inducible nitric oxide synthase in macrophages. Immunoblotting shows a band with an estimated molecular mass 130 kD (the known molecular mass of inducible nitric oxide synthase) in macrophage. An identical molecular mass was found by blotting against purified iNOS protein. unchanged during incubation with all the set of experiment.
Effect ofpeptide on iNOS protein expression
Effect ojpeptide on iNOS mRNA expression
FigA shows the RT-PCR analysis of iNOS mRNA in macrophage cells. Macrophages were incubated with LPS, peptides, and peptides + LPS alone for 24 h. iNOS mRNA showed an increased level of mRNA in comparison with respect of medium alone and medium containing LPS. Actin mRNA levels remained unchanged with coincubation with novel peptides.
DISCUSSION
Bioactive novel polypeptides synthesized by Anurans skin (frog and toads) has broad spectrum of antimicrobial and anticancer activity. It is important feature of the defense mechanism of these amphibians. The bioactive peptides are released into surface of skin in holocrine fashion upon stress or injury. Nitric oxide is produced by several cell type. Macrophages are known to produce NO upon activation and constitute the first line of host defense in conferring immunity against infection (19) . In the present investigation we observed a sharp increase in production of nitric oxide and expression of iNOS protein and mRNA level. Peptide increases iNOS mRNA, presumably by activating the transcription of iNOS gene and decreasing post-transcriptional degradation of iNOS mRNA. Actin mRNA level remained unchanged, thereby including specific stimulatory action ofnovel peptides gene expression. The intracellular signaling events involved in iNOS expression are not well-understood and current knowledge ofthe mechanism involved in the counter control of NO synthesis by macrophages (20) (21) (22) . Although the exact mechanism of novel peptide induced macrophages activation is not clear. We observed that in vitro peptide-exposed macrophages enhanced expression of iNOS mRNA and iNOS protein only in the presence of exogenous immunostimulus. The enhancement of iNOS induction leading to increased productivity of NO can be explained by three possibility (a) reactive oxygen species produced by novel peptide macrophagcs may synergistically activate a transcription factorNF -kB (nuclear factor -kB) in presence or absence of LPS (23); (b) novel pcptides may increased an intracellular level ofglutathione, responsible for iNOS gene expression by increasing glutathione s-transferase activity (23) and, (c) peptides may sensitize macrophages to LPS through increased cytokinin receptor for enhanced iNOS transcription.
The expression of iNOS in murine macrophages has been shown to be dependent on NF-kB activation (24, 25) . Transcription factor NF-kB required for iNOS induction by immunostimulus (26, 27) , Our results and findings show that peptides induced nitrite production by macrophages and expression of iNOS by participating the transcriptional factor. There are several question remained unanswered whether (a) the signal is passed IkB kinase, which would phosphorylate IkB and lead to its degradation (b) activation ofIKK complex include mitogen activated protein kinase I (MEKKl) and NF-kB inducing kinase (NIK) during the signal cascade of iNOS gene expression.
In summary, result of the present study indicate that production of nitric oxide may have clinical relevance because an increased production ofNO might contribute to a decreased susceptibility to infection via impaired macrophages function. An impaired host defense with decreased susceptibility to infection as a consequence ofNO activation has been claimed for several other clinical conditions and is well-known immunomodulatory agent with therapeutic potential against infection and cancer cell.
